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INTRODUCTION 

Geochemical studies of Alaskan gold deposits were begun in 1984 as a 
joint study by the U.S. Geological Survey and the State of Alaska Division o f  
Geological and Geophysical Surveys. The objectives of the study are (1) to  
characterize the deposits, ( 2 )  to  determine relationships of gold in placer 
deposits to  possible lode sources, ( 3 )  to  identify possible sources of gold in 
placer deposits, ( 4 )  to  study processes of placer formation, ( 5 )  to  contribute 
to  existing knowledge of the principles of prospecting for  placer deposits, 
and, ( 6 )  t o  determine i f  minerals associated with placer deposits might suggest 
economic deposits of other metals. The purpose of t h i s  report i s  t o  release 
both the analytical data and gold signatures for lode and placer gold and also 
the analytical data of associated heavy-mineral concentrates. Go1 d sf gnatures 
comprise the al loy proportions and ra t ios  of gold, s i lver ,  and copper, and the 
content of trace elements (Antweil e r  and Campbell , 1976). 

The Koyukuk-Chandalar d i s t r i c t  -1 i e s  almost en t i re ly  within the Wiseman 
and Chandalar lo x 3 O  quadrangles. A small portion of the Koyukuk d i s t r i c t  
extends into the Bett'les lo x 3' quadrangle. Nearly a l l  g o l d  production in 
the Koyukuk-Chandalar d i s t r i c t  has come from Quaternary placer deposits that 
occur in a belt  about 160 km in length ( f ig .  1). Devonian and Mississippian 
metasedimentary rocks comprise bedrock a t  most loca l i t i e s  (Brosgg and Reiser, 
1964, 1971; Dillon, 1982), b u t  conglomerate of Jurassic age occurs a t  Tramway 
Bar in the Wiseman quadrangle ( ~ r o s g g  and Reiser, 1971). The metasedimentary 
rocks are composed of conglomerate, sandstone, s i l t s tone ,  shale, and 
recrystall ized limestone that  are interbedded with and intruded by coeval 
mafic and f e l s i c  volcanic and plutonic rocks (Dillon, 1982). Three or more 
epl sodes of metamorphi sm and mu1 t i  pl e epi sodes of faulting (including some 
thrust  faul t ing)  complicate the geology (Dil lon, 1982). Known go1 d-bearing 
veins podtdate the l a t e s t  Cretaceous metamorphism (Dillon, 1982). 

SAMPLING AND ANALYTICAL PROCEDURE 

Lode gold was obtained from six locations--sites A-G on the sample 
location map. Insufficient gold was recovered for analysis from s i t e  F b u t  i s  
included I n  t h i s  report because a heavy-mineral concentrate was collected a t  
the s i t e .  S i tes  A-F are clustered near the center of the Chandalar lo x 3' 
quadrangle and s i t e  G i s  located a t  Sukakpak Mountain in the west-central part 
of the Chandalar quadrangle (plate 1). 

Placer gold and associated heavy-mineral concentrates from stream- 
.. .. sediment samples were obtained from most of the act4 ve claims in the Koyuk-uk- 

Chandalar mining d i s t r i c t .  A t  some loca l i t i e s ,  miners very generously 
provided us with ample amounts of gold for analysis. To determine whether 
d l  fferences in composition could be correlated with physical a t t r ibutes ,  these 
samples were handled in various ways. Some were sieved into two or more s ize 
ranges; others were separated by color; and some were separated on the basis 
of physical character is t ics ,  e.g., rounded, angular, b1 ocky, del ica te ,  e tc .  
Self-explanatory, descriptive information i s  included in the analytical 
tables. Where no descriptive information i s  provided, the samples were 
generally small , and no sorting of individual grains was attempted prior t o  
analysi s. 

A total  of 460 emission spectrographic analyses using a technique 
described by Mosier (1975) were made on placer gold from 46 mines and 
prospects. These are the numbered s i t e s  on the sample location map 
(plate  1). Using the same technique, 28 emission spectrographic analyses were 



made on the lode gold ( l e t t e r ed  s i t e s  on sample location map). The elements 
analyzed and t h e i r  lower l imi t s  o f  determination a re  l i s t e d  in t ab le  1. 
Spectrographic r e su l t s  were obtained by visual comparison of spectra derived 
from the sample against  spectra obtained from standards made from pure oxides, 
graphite,  and 99.999 percent metal l ic  gold. Pure A120 was added t o  the a standards and samples as a cod i s t i l l a t i on  agent. Stan ard concentrations are 
geometrically spaced over any given order of magnitude of concentration as  
follows: 100, 50, 20, 10, and so for th .  Samples whose concentrations are  
estimated t o  f a l l  between those values are assigned values of 70, 30, 15,  and 
so for th .  Standard concentrations are based on a 5-mg gold sample weight. 
Because of the nature of native gold, i t  i s  o f t en  d i f f i c u l t  t o  weigh exact 5- 
mg samples and i n  many incidences there i s  l e s s  than 5 mg of gold avai lable  
fo r  analysis .  Therefore, the reported concentration values a re  corrected t o  
r e f l e c t  a 5-mg sample weight by the  following formula: 

reported concentration value = determined value x 5 

sample weight 

The trace-element content of  natural gold var ies  great ly  from grain t o  
grain as we1 1 as  from deposit t o  deposit which creates  a problem i n  
determining the precision of t h e  analyt ical  technique. However, s tudies  using 
a r t i f i c i a l  melts show tha t  the precision of the analyt ical  method f a r  exceeds 
the  natural variance o f  t r ace  elements jn native gold (Mosier, 1975).  

Heavy-mineral-concentrate samples were obtained a t  most s i t e s  by wet- 
sieving stream sediment through a s ta in less - s tee l  screen w i t h  a mesh opening 
o f  2 mm in to  a 14-in s tee l  gold pan and by panning the minus-20-mesh 
material .  In the laboratory,  the panned concentrate was a i r  dried and sieved 
through a 30-mesh (0.8-mm) sieve t o  remove most of the rock-forming 
minerals. The minus-30-mesh f rac t ion  was fu r ther  separated using bromoform t o  
remove the remaining minerals of a spec i f i c  gravi ty  l e s s  than 2.85. A 
nonmagnetic f rac t ion  of each sample was obtained using a 'Frantz  
Electromagneti c Separator with equi val ent  s e t t i ngs  of 0.7 ampere and t rack 
s e t t i ngs  of 5' forward slope and 10' s ide  t i l t .  Relatively nonmagnetic 
f rac t ions  f ree  of the d i lu tan t  minerals, magnetic iron oxides, garnet, 
amphi bole, pyroxene, epidote, and other hi gh-iron/low magnesium s i l  i  ca tes  were 
obtained by t h i s  procedure. 

The heavy-mi neral -concentrate samples were analyzed for  31 elements using 
a semi quanti t a t i  ve, di rect-current  arc  emi ssion spectrographic method (Grimes 
and Marranzino, 1968). The elements analyzed and t h e i r  lower and upper 1 imi t s  
o f  determination a re  l i s t e d  i n  t ab le  2. As with the  analyt ical  method for  
go1 d ,  spectrographic r e s u l t s  were obtained by visual comparl son of spectra 
derived from sample against  spectra obtained from standards made from pure 
oxides and carbonates w i t h  the same geometrical spacing of concentrations. 
The precision of the analyt ical  method i s  approximately plus or minus one 
report ing interval  a t  the 83 percent confidence level and plus or minus two 
reporting in te rva l s  a t  the 96 percent confidence level  (Motooka and Grimes, 
1976).  Anal y t i  ca1 data for  1 ode go1 d ,  placer go1 d ,  and heavy-mineral - 
concentrate samples from the Koyukuk-Chandal a r  mining d i s t r i c t ,  Alaska, are  
l i s t e d  in t ab les  3, 4 ,  and 5,  respectively.  



DESCRIPTION OF DATA TABLES 

The analytical resul ts  for lode and placer gold ( tables  3 and 4)  are 
given in weight percent and are presented by loca l i t i e s .  The USGS-assigned 
sample number i s  given under sample. When suff ic ient  gold was available from 
a particular s i t e ,  multiple analyses were made and the resu l t s  are l i s t e d  in 
order of the decreasing gold fineness. For t h i s  study, fineness i s  defined 
as: 

The gold value was determined by difference, tha t  i s :  

where X% i s  the sum of elements other than gold and s i lver .  If  an element was 
not detected, two dashes (--) are entered in tables 3 and 4 in place of an 
analytical val ue, The actual weight in mil 1 igrams of the ,gold sample analyzed 
I s  given under Au-SW. The values under R = A u / A g ,  Au/Cu, Ag/Cu,  and R / C u  are 
sel f-expl anatory a1 1 oy rat4 os tha t  are part o f  the go1 d s i  gnature (Antweil e r  
and Campbell, 1976). Because the sample weight often varies from the 5-mg 
weight designed for the method and  because these are computer-generated data, 
the resu l t s  l i s t ed  in these tables often carry nonsignificant d ig i t s  to  the 
r ight  of the s ignif icant  digi ts .  The analysts did not determine these values 
t o  the accuracy suggested by the extra mumbers, 

Table 5 l i s t s  the resul ts  of the analyses for  heavy-mineral-concentrate 
samples and are presented by l oca l i t i e s .  No analytical data on heavy-mineral 
concentrates were obtained from s i t e s  A, B ,  E ,  F, G ,  3, 5, 6, 18, and 27. 
Values determined for  the major elements (iron, magnesi um, calcium, and 
titanium) are given in weight percent; a1 1 others a re  given in parts per 
mil 1 ion (micrograms/gram) . The USGS-assi gned sample number corresponds to the 
lode and placer gold assigned number. Mercury was determined by an instrument 
technique modified from McNerney and others,  1972, and Vaughn and McCarthy, 
1964. Mercury and thorium were not determined in loca l i t i e s  25, 26, 29, and 
31. A l e t t e r  "Nu i n  the tables  indicates tha t  a given element was looked for  
b u t  not detected a t  the lower l imit  of determination shown for  that  element i n  
table  2, I f  an element was observed b u t  was below the lowest reporting value, 
a " less   than^ symbol (<) was entered in the tables  in front of the lower l imi t  
of determination. I f  an element was observed b u t  was above the highest 
reporting value, a "greater than" symbol *(>) was entered in the tables in 
front of the upper l imit  of determination. If an element was not looked for  
in a sample, two dashes (--)  are entered in place of an analytical value. 
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TABLE 1,--Lower 1 i m i t s  o f  detemi nation for the spectrographic analysis of 
gold based on a 5-14 sanple 

Element Lower determination l i m i t  
- - -  

Percent 

S i l v e r  (Ag) 
Copper ( Cu ) 
Zinc (Zn) 
Gallium (Gal 
Lead (Pb) 
Arsenic (As) 
Antimony (Sb) 
Cadmium (Cd) 
Bismuth (B i )  
Indium (In) 
Mercury (Hg) 
Tel lur ium (Te) 
Nickel ( N i l  
Cobalt (Co) 
T i n  (Sn) 
Molybdenum (Mo) 
Germanium (Gel 
Platinum (Pt) 
Palladium (Pd) 
Barium (Ba) 
Strontium (Sr) 
Zirconium (Zr )  
Vanadium ( V )  
Chromi um ( C r  ) 
Yt t r ium ( Y )  
Lanthanum (La) 
Scandi um (Sc) 
Niobium (Nb) 
Boron 4 0 )  
Tantal um (Ta 
Beryl l ium (Be) 
Tungsten ( W )  
Manganese (Mn) 
I r on  (Fe) 
Magnesi urn (Mg 
Calcium (Ca) 
T i  t a n i  urn (T i  ) 
S i l i con  (S i )  



TABLE 2.--Limits o f  detemination for  the spectrographic analysis o f  
heavy-mineral concentrates based on a 5-mg sample 

El ement s Lower determination limit Upper determination limit 

Percent 

Iron (Fe) .1 50 
Magnesi um (Mg) .05 2 0 
Calcium (Ca) .1 5 0 
Ti tani um (Ti ) .005 2 

Parts per million 

Manganese (Mn) 2 0 10,000 
Si 1 ver ( Ag ) 1 10,000 
Arsenic (As) 500 20,000 

- Gold (Au) 20 1,000 
Boron (B)  2 0 5,000 
Barium (Ba) 5 0 10,000 
Beryllium (Be) 2 2,000 
Bismuth ( B i  ) 20 2,000 
Cadmium (Cd) 50 1,000 
Cobalt (Co) 10 5,000 
Chromium (Cr) . 2 0 10,000 
Copper (Cu) 10 50,000 
Lanthanum (La) 50 2,000 
Mol ybdenum (Yo) 10 5,000 
Niobium (Nb) 50 5,000 
Nickel (Ni) 10 10,000 
Lead (Pb) 2 0 50,000 
Antimony (Sb) 200 20,000 
Tin  (Sn) 2 0 2,000 
Stronti urn (Sr ) 200 10,000 
Vanadium (V) 20 20,000 
Tungsten (W) 100 20,000 
Yttrium (Y) 20 5,000 
tfnc (Zn) 500 20,000 
Zirconium (Zr) 2 0 2,000 
Thorium (Th) 200 5,000 



Table 3,--Sf gnatures of lode gold from the Koyukuk-Chandalar mining dS s t r i c t ,  
Bettles , Chandal ar, and W i  seman quadrangles, A1 aska. 

x 1000: X sum of elements o ther  than go ld  and s i l v e r :  [Fineness a - 
u* g 

%, percent; Au-SW, Au sample weight i n  m i l  lgrams analyzed; Val i d  Obs., number 
o f  analysis i n  which element was detected: N.0, not  detected: A-F, lode go ld  
1 ocal i ti esl 



Table 3 .--Continued 
S t .  Mary's Creek (1 ocal i ty A)  
Quartz vein go ld  

. . . .- - - - - . - --- 





' Table 3 .--Continued 
Little Squaw Mine (1 ocal i t y  0) 
Minus 100-mesh gold  



Table 3 .--Continued 
Little Squaw Mine (locality B )  

SRMPLE F I FJENESS Ru:: n83% CuX X% ZNS; 6 %  FF:: Q5;: 

HIJ2SE84 c. .-.~,5. .- 5.54 813. 2964 13. 39z4 . 01 79 . -3 1 07 -- -- . 00[14 .1J893 



Tab1 e 3 .--Continued 
Summit Mine (locality C )  



Tab1 e 3 .--Continued 
Mikado Open Pit (local i t y  0) 
Plus 35-mesh gold from stockpi led  ore 



Table 3,--Continued 
nt kado Open P I t  (local  it^ D) 
Minus 35-mesh gold' from stockpiled ore 



Table 3.--Continued 
Mikado Open P i t  (locality D) 
Gold from quartz  vein 



Table 3.--Continued 
Mikado Mine (locality E) 
Gold from lower level M l  kado Open Pit 



Table 3 .--Continued 
Sukakpak Mountain (local ity G) 
Gold from quartz-stibnite vein 



Table 3.--Continued 
Sukakpak Mountain (1 ocal i ty G )  
Gold from quartz-sti bnite v e i n  

A 1-1 7; 9 t:% 
m r e .  

'SGI~IPLE F I FIEPIESS Cu% A ..= 2 :.r -:.: ! 

. OUSl -- -- -- -- -- -- -- t10,30 . 01:115 . 0152 

.0051  -- -- -- -- -- -- -- .000 '3  . 01515 .0054  

.OW51 -- -- -- -- -- -- -- 0 0 3 1  .0020 .lo14 

. 0  0 2 9  -- -- -- -- -- -- -- 0 0 1 0  .0010 ,0097 



Table 4.0-Sf gnatures o f  placer gold from the Koyukuk-Chandal a r  mining 
d is t r i c t ,  Bettles, Chandal ar ,  and W i  seman quadrangles, A1 aska, 

x 100 ;  X = sum o f  elements other than gold and s i l v e r :  [F i  neness = 

X ,  percent;  AU-SW; Au sample weight  i n  m i  1 lgrams analyzed; Val  i d  Obs., number 
o f  analysis i n  whjch element was detected; N.D, not detected; 1-46, p lacer  . 

go1 d 1 ocal  i t i  es] 



Table 4.--Continued 
Middle Fork B i g  Squaw Creek (locality 1) 



ontinued 
i g  Creek local i ty  2 )  P b l e  4*- -F  - .  

~l us 35-mesh gold 

SRHPLE TI% SI% U - w  R=AuJf f i  Au/Cu RWCU RyCu - 



Tab1 e 4 .--Continued 
Big Creek (locality 2) 
Minus 35-mesh gold 

. . . ,  . ... . . 
- .  . . 

. . - - 
7 -  ' 

. .  - . . .  , . , , i . , , : . .  ...'..:L. . . _.r  . . . - .  - I . .  . . 
, . , < .. ... - - : ..., < - .  -,. i *:; -. ' , . . . . - , ..' *. **. . - ,; , . ... ' . . 

. . SAMPLE- LRX. ' s,& . . .  - : . ,_ ' T qY BEX , bJ%- :::: ' HN%.:': . i:. . FEZ. ' MG% . *  ' .Cm% ':, 
> . - -.. . . . , . .. ,.-- . . \ -  :;'& . . .. ,... - , , * .  : : . .  . . .  . 

, . -  - '  :. . . #: I . ,  . .. . . =; . . . .r:.-: ' . . - I . . . . . f . '  . . . . . , 
- . , . * . ;  , - 

3008C -- - - .  -.- --- - I - .  . I - - ' - -  . .  , . --. 0015 - .5020 .'oisi; . 0 0 3 0 -  

. .. - 
I . .  I :*_ .,.>., .. 

4.98 8.9333. ~'l836.406-3 - 653'. 3333 593.1697 
4.33 7.1766 3~767.69952 525.0000 310.7454 
4.45 6 . 0 3 7 0  2 r 6 1 6 . 0 5 3 7  433.3333 197.1495 
3.50 4.8009 Sr520.9961 1 9  149.9995 336.0608 
,4.26 4.4215 2~284.4666 516.6667 125.5720 



Table 4.--Conti nued 
S t .  Mary's Creek (I ocal i ty 3)  
Plus 35-mesh gold 

-- 
A*. -- 
--. 
- d. 
- 
--. 

-- 

:3 0 0  JXF 
3 0 0 7 X A  
3 0 07XG 
30U7XD 
3007XB 
3 0 07XH 
3 0  07XE 
3 0 07XC 

69264.031 19 166.667 401.6140 
79 720.551 1 r 650.000 439.8374 
3 ~ 7 1 8 . 1 7 6  2 r  000.000 430.4945 
9 ~ 4 4 7 . 6 4 5  2~214.285 510.7S25 

1 0 ~ 0 4 7 . 7 9 3  29714.287 481.2363 
79326.746 2 ~ 2 0 0 . 0 0 0  319 .7124  

12~396.969 4 9  000.002 511.5949 
232567.648 l l r  000.000 749.8794 



Table 4.--Continued 
S t .  Mary's Creek ( locality 3)  
Minus 35-mesh gold 



t a b l e  4.--Continued 
Tobi n Creek (1 ocal i ty  4)  
Unsorted go1 d 



Table  4 .--Continued 
Tobin Creek (locality 4)  
Plus 35-mesh gold 



Table 4 .--Continued 
Tobin Creek (locality 4 )  
Minus 35-mesh gold 

FIU2508 -- -- -- -- -- -- , 0006  1 1  . 0111 .?022 
AU2S 08 -- -- -- -- -- -- . 0005  , 0636  . 0 0 2 7  .0014  
AU2508 -- -- -- -- -- -- .OD07 , 0 9 4 3  - 0 0 4 7  .00f9 



Table 4 .--Continued I 

Tobin Creek ( local i ty  5 )  
Unsorted gold recovered from d e p t h  o f  5 f t  i n  t e s t  hole 



Tab1 e 4.--Conti nued 
Tobin Creek (locality 5.) 
Gold-coated quartz pebble 



Table 4.--Continued 
Tobin Creek ( 1  ocal i t y  5 )  
Unsorted gold recovered from shallow hole test  p i t  

3 0 1 s ~ ~  ,1229 ,0123  -- ,0246 -- . lees -- .on09 -- -- 
3013'fn .OW6 -- -- -- -- .I527 -- . O r J i i  -- -- 
3018YB . D O 6 8  -- -- -- -- ,1370 -- .0014  -- -- 
301SYC -- -- -- -- -- .0649 -- . 0 0 0 6  -- -- 
3018YE -- 0023 -- A- -- .I155 -- . . D O 1 7  -- -- 



Table 4.--Continued 
Eightmile Creek (locality 6) 
Unsorted go1 d 



Table 4 .--Continued 
Garnet Creek (local i ty  7)  
P lus 35-mesh gold 



Table 4.--Continued 
Garnet Creek (locality 7 )  
P l  us 35-mesh gold ( h i g h  s i l  ver-hi gh mercury) 



fable 4.--Continued 
Garnet Creek (1 ocal i ty  7)  
Minus 35-mesh gal d 



Table 4 .--Continued 
Lake Creek ( l o c a l i t y  8) 
Unsorted go1 d (1983), recovered by placer mining 



Table 4 .--Continued 
Lake Creek (localit 8) 
Unsorted gold (1982 3 , recovered by panning i n  f i e l d  



Table 4.--Continued 
Magnet Creek (locality 9) 
Rounded, we1 1 -worn go1 d 

SRHPLE FINENESS Flu2 AG% Cuk XX ZN% GR% PBX 5 %  SE% 

AU2542 899.2708 89.276 10 .005 .724 -- -- , 0 0 0 9  -- -05  



Tab1 e 4.--Continued 
Magnet Creek (locality 9) 
Somewhat angular,  bri ght-yell ow grains 



Table 4.--Continued 
Gold Creek (locality 10) 

SRHPLL FINENESS AuX AG% CU% X% ZNZ G PB% 175% 

FII-12538 870.0413 83.6846 1 ,0167 3.8154 -- -- ,0417 .8333 





Table 4 .--Continued 
Gold Creek (1 ocal i t y  10) 
Red colored gold 



Table 4.--Continued 
Linda Creek (locality 11) 
Unsorted nugget-go1 d, recovered 1982 



Table 4 .--Continued 
Linda Creek ( l o c a l i t y  11) 
M i  nus 35-mesh go1 d , recovered 1982 



Tab1 e 4 .--Continued 
Linda Creek ( loca l i ty  11) 
Hinus 35-mesh gold ,  recovered 1983 

:.( 2 ; GF)% ' FBI'; Ffg? 

1.5018 -- -- , 0t109 -- 



Table 4.--Continued 
Linda Creek (local i t y  11) 
Plus 35-mesh gold, recovered 1983 

301  1XB -- -- -- -- -- -- -- -- -- 2336 
I 3 0 1  lXA -- -- - .0004 -- -- -- -- -- -- ,2415 

3 0 1  lXD -- 0111 -- -- -- -- -- -- -- 
0 ee2s 

301 1XE -- . 0 4 0 1  -- -- -- -- -- -- -- , zoos 
3 0 1  I X C  . 0 0 5 3  -- -- -- -- 1.0616 -- -- -- -- 



Table 4.--Conti nued 
Linda Creek, (locality 11) 
Y i  nus 20-mesh go1 d ,  recovered 1983 



Table 4.--Continued 
Linda Creek (locality 11) 
Plus 20-mesh g o l d ,  recovered 1983 



Table 4.--Continued 
Sheep Creek (locality 12) 
Minus 35-mesh go1 d 

Rid% 

90.9930 
39.7663 
84.0027 
48.5255 
SA. 2371 
85.1227 
87.3436 



Table 4 .--Continued 
Sheep Creek (1 ocal i ty 12) 
Plus 35-mesh gold 



Table 4.--Continued 
Hammond River (1 ocal l t y  13) 
Unsorted go1 d 



Table 4.--Continued 
Harrmond R i  ver (1 ocal i ty 13) 
Unsorted go1 d 



Table 4 .--Continued 
Gold Bottom Gulch (local i t y  14) 



Table 4 .--Continued 
Bench on S w i f t  Creek (locality 15) 

SFIHPLE f I NENESS F)u% 
! 



Table 4 .--Continued 
S w i f t  Creek ( l oca l i t y  16) 
Pl  us 35-mesh gold 



Table 4 . - - ~ o n t  i nued 
S w i  f t  Creek (local i t y  16) 
Minus 35-mesh gold 

Re:: 

3. no00 
6: 3c.36 
15.4815 
7 . 0 I:I 111 0 
9.0909 
9.2393 

10. 0000 
1 0. E,383 



Table 4 .--Continued 
S w i f t  Creek (locality 16) 
Gold w i t h  v i s i b l e  mineral  contaminants 



~ a b l ' ~ 4  . - -Cont inued  
Vermont Creek (1 ocal i ty  1 7 )  
U n s o r t e d  go1 d 



Table 4 .--Continued 
Vermont Creek (1 ocal i ty 17) 
Unsorted go1 d 



Table  4.--Continued 
Aebster Gul ch (1 ocal i ty 18) 
Unsorted gald 



Table 4 .--Continued 
Thompson Pup (local i t y  19) 



Table 4 .--Continued 
Thompson Pu ( l o c a l i t y  20) e Plus 35-mes gold 

~ ~ M P L E  F INENESS Fkr% FIG% CU% x% ZN% GP)% PBX 



Table 4.--Continued 
Thompson Pup (locality 20) 
Minus 35-mesh gold 

Be',. WZ MN%- Fa% 

-- --- , 0 0 7 3 '  ,0748  -- --. . 0105  1.0460 __ I- .0015-  . O f 0 0  
__- -- , 0022  -2199 
-- -- .DO20 ..I494 __ -- 0 0 1 5  .0975 -- -- -0031 . I527 



Table 4 .--Continued 
Faye Creek (locality 21) 



Table 4 ,--Continued 
Archi bal d Creek (1 ocal i t y  22) 
Approximate size: pl us 20-mesh 



Table 4.--Continued 
Archi bal d Creek (1 ocal i t y  22) 
Approximate size:  p l  us 20-mesh 

SRMPLE ScZ N B ~  B% Tm2 BE% 

.0877 

.lo00 

.1500 

. O ~ O O  
a 0217 . 0860 
91 oan 
-3000 
-0893 
. I  on0 

100.0000 
71.4286 
100. no00 
71.4286 

i 2 5 Q . O O O O  
i o n .  ouno 
350.0000 
466.6667 
500.0000 

i 000. m o o  



Tab1 e 4 . - -Cont i  naed 
Archibald  Creek (locality 22; 
Approximate s i z e :  minus 20--.,::?, p l  us 35-mesh 

I 

f i t  12::: 1112 - 
A 1 - 1 ~ 7 ? ~ .  

- L -1 T. 1 I71 
fiU%78!3 
AI-I27?C* C' 

1-1 .:. .-a 1 
L .-I c* 

HU2581 
t3~;54:1 
AUZ581 
HI-12794 



Table 4 .--Continued 
Archi bal d Creek ( loca l  f j 2 2 )  
Approximate s i z e :  m i n i  20-mesh, pl  u s  35-mesh 

S f i ~ p l ~  Y x  LH:; C% N E ~  E :.; f :< E E :,; I ,  t l  r~ .< FIE:'; ?I 15 ',; C I=! >; 

-- -- -- -- -- -- -- -- . I:! O 1 4 -- -- -- -- -- -- -- -- . 111?4 
A- -- -- -- - !: !> !:I? -- -- -- , 111 4 <, :> 
-- -- -- -- -- -- . I:! 1:1 1 0 - - 111 1 0 111 
-- -- -- -- -- -- -- -- . 111 1:15 1 
-- -- -- -- -- -- -- -- . 111 U 111 I 
-- -- -- -- -- -- -- -- 111 111 2 E: -- -- -- -- -- -- -- -- ,.,,,- -, . -LY-:a -- -- -- -- -- -- -- -- - --- , 14 1, .:: -- -- -- -- -- -- -- -- , 1:1 5 5 



Table 4 .--Continued 
Archi bal d Creek (1 ocal i ty 22) 
Approximate size:  m i  nus 35-mesh, plus 60-mesh 

Flu:'. 



Table 4.--Conti nued 
Archi bal d Creek ( local  i t y  22)  

I Approximate size: minus 35-mesh, pl us 60-mesh 



Table 4.-"Continued 
Archi bal d Creek (1 ocal i ty 22) 
Approximate size: minus-60 mesh, pl us 100-mesh 

cox 

. nois 

.On15 -- 
-- 
, 0008  -- 
-9 

-- 
-- 
-- 



Table 4 .--Continued 
Archi bat d Creek (local i ty  22) 
Approximate s i te :  m i  nus-60 mesh, pl us 100-mesh 



Table 4 .--Continued 
Archi bal d Creek (1 ocal i ty 22)  
14i nus 100-mesh 

SRMPLE GEZ Pr% Po',. Em2 SR% 

AUZ497 -- -- -- -- -- 



Tab1 e 4 .--Conti nued 
~ r c h i  bal d Creek (I ocal i tY 22) 
Rounded, we\ l -worn go1 d g r a j  ns 

1 SRMPLE FINENESS flu% R G ~  CuX X% ZNX Gm% P s Z  13s;: 

F1U2486 933.0789 94.7910 4.6667 .0333 .5423 -- -- .0003 -- 
AU2490 92G.3547 90.7031 7 . 0 0 0 0  ,0200 2.2969 -- -- 0 1 0 0  moos 
RU2486 909.5129 89.7439 8.9286 .0417 1.3275 -- -- 0 0 0 1  -- 
AU244 0 871.4775 86.3500 12.71 19 .0169 .9381 -- -- .DO08 -- 
mu2494 846.0378 84.1087 15.3061 . E 0 4  -5852 -- -- ,0204 -- 



T a b l e  4.--continued 
Archi bal d Creek (1 o c a l  i t y  22) 

I Angular g o l d  



Table 4 .--Continued 
Archi bal d Creek (I ocal i t y  22) 
White gold 



Tab1 c 4.--Conti nued 
Archi bald Creek (local i t y  22)  
Go1 d w i th  v i s i b l e  mineral contaminants 



1 
I 

Table 4 .--Contfnued 
Archi bat d Creek (local i t y  22) 
Gal d w i t h  v i s i b l e  m i n e r a l  contaminants 



Table ?.--Continued 
I Smith  Creek (locality 23) , 



Table 4.--Continued 
Smith Creek ( loca l i ty  23) 



I Table 4 .--Continued 
Smith Creek (locality 24) 
Collected i n  1982 



h 
Table 4 .--Continued 
Smith Creek (locality 24) 
Collected i n  1982 



� able 4.--Continued 
Smith Creek (I  ocal i t y  24)  
Coll ected i n  1982 



I Table 4 .--Cant i nued 
Smith Creek ( local  i ty 24)  
Coll ected 1983 

SRMPLE GE% PT% POX BRS: SF% ZR% '4 Y CR% Y% LFI? 



Tab1 e 4 .--Continued 
S m i t h  Creek (locality 24) 
Uhite gold 



Table 4 .--Continued 
Union Gulch (locality 25) 

SFCMPLE GE% PT% Po% PRX S& ZR% VZ CR% Y% LR% 



Tab1 e 4 ,--Continued 
Mascot Creek ( local i ty  26) 
Nuggets coated with iron and manganese oxldes 



I Table 4 .--Continued 
Mascot Creek (1 ocal i t y  26) 
Hinus 35-mesh g o l d ;  some gra ins  coated wi th  iron and manganese ox ides  



Table 4.--Continued 
Mascot Creek (locality 26) 
Minus 35-mesh gold; some gralns coated WI t h  lron and manganese oxides 



I Table 4.--Conti nued 
Mascot Creek (locality 26) 
Ninus 35-mesh gold; some gralns coated with i ron  and manganese oxldes 



Tab1 e 4.--Continued 
Congl omera te Creek (1 oca1 i ty 27) 
Yellow gold 

AU2530 . 0050 .I000 5.0 47.9059 1 r  916.2358 40.0000 938,1179 
FIU2530 0 0 1 0  ,1500 5.0 31.6414 1r899.CO824 60.0000 G.33.Z275 
nU2530 U 0 9 3  .I852 5.4 14.2187 3 9  317.6424 233.3333 51 1,8726 
~ ~ 2 7 ~ 3  ,0100 .lo00 3.0 13.1443 sen, o s s ~  ra. 0000 - i31.4.~es 
HUc"76 1 .0150 . I S 0 0  5.0 12.8%6€* l t Z E 8 . 6 6 4 3  100 .000p 184.0949 
AIJc'S 30 .006? ,1923 5 .2  9.2434 6 7 1 G2.2656 Cei$m&. Ca6C5 64 0.:3755 



i Table %--Continued 
Conglomerate Creek (1 ocal i t y  27) 
White gold 



I 
Table 4.--Conti nued 
Jay Creek (1 ocal i t y  28) 

SFIMPLE F r N E N E ~ ~  AuY fi& Cu;: X X  ZN% GR% PE% AS% 
I 



t 
Table 4 .--Continued 
Birch Creek ( local  i t y  29) 



Table 4 .--Continued 
Spring Creek (1 ocal i ty 30) 



Tab1 c 4.-4ont i nued 
Crevice Creek (1 ocal i t y  31) 

1 SRMFLE F I N E N E ~ S  A u 2  FIG% CuZ X 2  ZNZ SA% PB% As2 



Table 4,--Continued 
Sawyer Creek (local i ty 32) 



Ta bl e 4 .--Cont i nued 
Ema Creek (local i t y  33)  



Table 4.--Continued 
Clara Creek (local ity 34) 
Plus 35-mesh g o l d  



Table 4.--continued 
Clara m e e k  (locality 34) 
Minus 35-mesh gold  

0 

I 
.?. F x NENESS A 1-8 2 R9=x C I J ~  1 .. 
;.RUPLE .r ..: 2 ~ 2  t pax h~>. 



Table 4 .--tontinue'd 
Myrtle Creek ( l o c a l i t y  35) 
Plus 35-mesh go1 d 

301 OX6 
3 0 1  OXB 
301 OX1 
3 0 1  0XW 
3 0 1  0XD 
3 0 1  OXC 
301 O X €  
3 0 1  0XF 
301  OXR 

3 0 1  OXG 
3 0 1  0XB 
3010x1 
301 0XH 
3 0 1  QXD 
3 0 1  OXC 
3 0 1  0XE 
3 0 1  OXF 
3 0 1  0XR 

, OXG 
l OXB 
,OX1 
. OXH 
. OXD 
. OXC 
. OX€ 
, OXF.  
. OXR 



Table 4.--~ontinu&d 
Myrtle Creek (locality 35) 

1 
Plus 35-mesh gold 

301  0x6 
301 0XB 
3010x1 
301  0XH 
301  0XD 
301  OXC 
301  OXE 
301 OXF _ 301  OXR 

3010XG 
301 QXB 
3010x1 
301  0XH 
301  DXD 
301  OXC 
3010XE 
301  0XF 
301  OXR 



Table 4 .--Continued 
Myrtle Creek ( local i ty  35)  
Minus 35-mesh gold 



Table 4 .--Continued 
Sla te  Creek ( local  i t y  36) 
P lus  35-mesh gold 



Table 4.--Continued 
Slate Creek ( loca l  i t y  36) 
Minus 35-mesh g o l d  



Table 4:.--Continued 
Sta te  Creek (locality 37)  



Table 4 ,--Continued 
Slate Creek ( local  i t y  37) 



Table 4.--Continued 
Porcupine Creek ( I  ocal i ty 38) 



Tab1 e 4 .--Continued 
Twet vemile Creek (1 ocal I ty 39) 

I Plus 20-mesh gold 

317 OXR . 0 0 1 0  .a682 5.13 31.4'352 1 
317 OXB 0057 2299 4.35 15.3473 
:3 1 7 DXD .I3043 .I721 15.31 S.9765 

, 317OXC .On17 .%&OD 5.77 9.7813 



Table 4-.--Continued 
Twel vemi 1 e Creek (1 ocal i t y  39) 
Minus 20-mesh gold 



Tab1 e 4.--Conti nued 
Twel v e m i l  e Creek (1 ocal i ty 39) 
:4i nus 20-mesh go1 d spheres 



Table 4.--Continued 
Twel vemi 1 e Creek (1 ocal i ty 39) 
De1 i ca te ,  1 i ttle-worn go1 d grains 



Table 4 .--Continued 
Twel vemile Creek ( loca l  i ty 39) 
Plus 20-mesh g o l d  



Table 4 .--Continued 
Twel vemi 1 e Creek (1 ocal i t y  39) 
Minus 20, plus 60-mesh gold 



Table 4 .--Continued 
Twel vemi le  Creek (1 ocal i ty 39) 
Blocks (nearly cubes) of gold 



Tab1 e 4.--Continued 
Twel vemile Creek (local i ty 39) 
Del ica te ,  arborescent, 1 i t t l  e-worn g r a i n s  of go1 d 



Tab1 e 4.--Continued 
Twel vemi l  e Creek ( I  ocal i ty 40) 



Tab1 e 4.--Continued 
Twel vemile Creek (local 1 ty 41) 



Tab1 e 4 .--Continued 
Twelvemile Creek (locality 41) 



Ta bl e 4.--Conti nued 
Tramway Bar (1 ocal i ty 42) 



T a b l e  4.--Continued 
Sinall ey Creek (1 ocal i t y  43) 



Tab1 e 4.--Continued 
D a v i s  Creek (locality 44) 



I 
Table 4,--Continued 
Gold Bench Mine (locality 45) 
Whi ti sh-yell ow go1 d 



1 Table 4 .--Continued 
Go1 d Bench Mine (1 ocal i ty 45) 
Yellow gold 

SFIMPLE - PrY Po2 Em% SRX 2 ~ 2  V% CR% Y 2  LR% Scj: 



Table 4 .--Continued 
Prospect Creek 1 (1 ocal i t y  46) 



Table 4.-Conti nued 
Prospect Creek 2 (1ocal.ity 46) 

- 
;.AMPLE F I N E N E ~ ~  Flu :.: fit=% ~ I J ~ ;  



Table 4.--conti nued 
Prospect Creek 3 (locality 46) 



Table 4 . --Continued 
Prospect Creek 4 (local f t y  46) 



Table 4.--Conti nued 
Prospect Creek 5 (locality 46) 

:3 087C: m- 201.62:37 83.9559 3.7057 . 0 0 3 f  1.3053 -- -- .U049 -- 
3 13571) 598.6584 85.3229 3 . 7 6 0 2  . a 1 0 0  1 . 7 1 7 0  -- -- ,15234 -- 
:3 0:37~1 3 3 2 . 2 4 0 0  8 3 . 3 4 ~ 6  14.4504 .0096 2.22005 -- -- . noes -- 
3 087B 348.0428 5 3 . 7 4 4 4  1 5 . 0 0 0 0  . 0 3 0 0  1 . 2 5 5 6  -- -- .On20 -- 

3087C -- -- -- -- .9709 -- -9 -- -- -- 
3 0S7D -- -- -- 1 . 4 7 4 0  -- -- -- -- -- . 0002 
3 0S7A , 0 0 1 7  -- . crone -- 1 . 9 2 6 8  -- -- -- -- -- 
3DSfB -- 0 0 0 5  . 0 0 3 0  -- 1 . 0 0 0 0  -- -- -- -- -- 

3 OS7C -- -- -- . oars -- -- -- -- -- -- 
:3 037D -- -- -- .O005  -- -- -- -- -- -- 
3 OS7R. -- -- -- . 0Cl19 -- -- -- -- -- . -- 
'3 US7B -- -- -- -- -- -- . l o o n  -- .I101 -- 



Table 5.--Spectrographic analyses for heavy-mineral-concentrate samples from 

I lode gold and placer gold samples frm the  Koyukuk-Chandalar minfng 
d i  s t r j c t ,  Bettles, Chandalar, and Ui  sman quadrangles, A1 aska 

[N, not detected; <, detected but below l i m i t  of determination shown; >, 
determined t o  be greater than value shown; ppm, par ts  per m i l l i o n :  pc t ,  
percent; s ,  spectrographic analysis;  C-0, lode gold l o c a l i t i e s ;  1-46, p l a c e r  
gold l o c a l i t i e s ]  



table 5 .--Continued 
Summit Mine (locality C) 

I 
r. --.er.lPLE Fu-FPM , AI~-PPM 

5 9 

L=. 1 (1.3 .- .:: 0 0 1 0  



I 

Table  5.--Continued 
Mikado Open Pit (locality 0) 

1 
LR-F'PM 1 1 -  v PFM I T I- PFM LA-FFF~ CR-FPM 
9 5 .- =. 5 .- ;. 



Table 5.--Conti nued 
Middle Fork B i g  Squaw Creek ( local i ty  1 )  

HG-F.F.M 14 I -PPM 

I t4ST 5 



iqble 5.--!onti nyed 
i q  Creek locality 2) 

~l is 35cmesh gold 



Table S- -Cont inued 
Tobin Creek (1 ocal i ty 4) . * I  

CU-FPM 
5 

50 

HG-FFM 
I NST 

- 8  

- 
LR-PPM 

5 

>e9 



Table 5.--Continued 
Garnet Creek (local l t y  7 )  

S ~ M P L E  Cn-PPW EI-FPM HG-FPM N I -PPM CO-PPM SN-FPM Plu-FPM 
S S I NST S 5: I 5 

3007 59 0 0 0  t-i 1, f100 150 S O  eaa r. . e 
4 0 

I 

SF~.~PLE 3 ~ - P P M  NB-PPM E-PFM BE-PPM W-PFM T H - F . F ~  
I S S 5 S 5 



Table 5.--conti nued 
Lake Creek (locality 8) - .  

SRMPLE f7~ -PPM AG-PPH CW-PPW ZN-PPH PE-FFH AS-PPH ~ B - P F P I  
s 5 5 s S f 5 

. SAMPLE 



Table 5 ,--Continued 
Magnet . + Creek - - (locality 9) 



I Table 5.--tontlnued 
Gold Creek (locality 10) 



Tab le  5 ,--Continued 
Linda Creek ( local l  ty  11) 

I 
21 01 - 5,0130 l 9  uno > e 9  oun 200 100 so0 70 
3 0 1  1 79 0 0 0  7 0 0  1 r CI CI O 300 2 0 9  200 t i  



Table 5,--continued 
Sheep Creek (1 ocal i t y  12) 

3012 N N 50  N soo >203000 i f  o o n  
3012f9 N l r  000 150 N > 5 O r  000  >20r 0 0 0  

1 r 9 0 0  3012B N SO 100 N 109 000 >207 0 0 0  13500 



Table 5,--Cont f nued 
H a m n d  Rl ver (1 ocal i t y  ~13) 

1344 N 3 0  2 0 0  N 153 0 0 0  > 2 O r  000 5 0 0  
144.117 1 0 0  3 0  2 0 0  N 109 000 >SO9 Q Q O  5 0 0  



Table 5.--Continued 
Go1 d Bot tom Gulch (1 ocal i ty 14) 



Tab1 e 5.--Conti nued 
Bench on S w i f t  Creek (local i t y  15) 



I Table $.--Continued 
S w i f t  Creek (locality 16) 

ZRMPLE Be-PPH. SR-BPM ZR-PPM I Y I- FPM CR-PPH Y-FPM L~-PPM 
I 

I 5: S: E S S 5 9 



Table 5 .--Continued 
Vermont Creek (1 ocal i t y  17) 



1 Table 5 .--Continued 
Thompson Pup (locality 19) 



Table S . - - ~ o n t i  nued 
Thompson Pup (1 ocal i t y  20) 

3 0 02 N . N -- 1 0 0  100  N t4 



i Table 5.--Conti nued 
Faye Creek (local l t y  21) 



1 Table 5.--continued 
' 

Archi bal d Creek (1 ocal i t y  22) 

I 

SRMPLE EFI-PFM SR-FPM ZR-PPM I v t- PPM C R - F ~ M  Y-PPM La -FP~  
5 .- 5 a 5 5 S S 



Table 5.--Conti noed 
Smith Creek (locality 23) 

h d+:.AI4PLE CB-FPM 2 I -F-PM HG-FPM HI-FPM CO-PFM ZN-PPM ~ ~ O - F P M  
S 5 I NST 5 E E 5 



Table 5.--Continued 
Smith Creek (locality 24) 

I 
c. .AR~.~PLE AM-PPW FIB-FFM CV-F-FM ~ ~ . J - P P M  P E - ~ P H  FIS-PFM SE-FFH 

5 5 5 S 5 5 - s. 



. , 
r w c .  W C I W  w r c .  
r - c .  6. j CC.- 1.3 c . r r  (4 

1 " 

L ' 
. . . . ' * P O  11 JI 0 Ii ' Q W m  3 W W W  2 <tJ j 2 P P P  

4 : .  : _ : .  . ' .  1: . 
.' : - f i m b  

. . I 0 w 11 $ r r  M xi 
.: . . . . . ._ . m r 8 3  r \-> 

S 
. . .  . . .  . , . : .  . . . . m . : m 
, * . . . . . . 

E 
- .  

I ,:. . , . I . . .  . . . . ,  , 
, . ' . . : . .  



Table 5 .--Continued 
Mascot Creek (locality 26) 



I Tab1 e 5 .--Continued 
Jay Creek (1 ocal i ty  28) 



Table 5.--Conti nued 
Bf rch Creek (1 ocal i t y  29) 



Table 5.--Cont i nued 
Spring Creek (locality 30) 



 able 5.--Cont i nued 
Crevice Creek (1 ocal i t y  31) 



Table 5.--Continued 
Sawyer Creek (1 ocal i t y  32) 

I 



Table 5,--Continued 
I Emna Creek (locality 33) 

$ ~ ~ N P L E  I ~ ~ I - ~ ~ - M  B I -FVM h ' l? -~~- t . l  14 I -PF.M C U - ~ F . M  ~ ~ . J - F . F . M  r t a - ~ . ~  t-1 

S .- z. INBT 5 5 5 c - 

1504 2-00 1 9  [100 s.r I ] ~ O  3 0 0 100 5 0 I] N 
15 04H 7 0 9  1 0 021 z 9  0130 2 0 [I 1 0 0  :2 [I 0 5 [I 
1504~ son 1~ 1300 :>zr 0015 3 [I 11 5 11 0 70 



Table 5.--Continued 
Clara Creek (1 ocality 34) 



Table 5.--~ontinu<d 
Myrtle Creek (locality 35) 

- 
' ~ P ~ I F L E  AIJ-FFM A~S-F-FM CI-I-F.FM LPJ-FPM Ps-FPM 133-FPM SB-F FM 

5 9 S 5 S 5 I 

31:1l :z 0 1 0  1 QO N 190 Id 1J 
:301 OA : > I T  0 0 0  700 15115 N 15? 000 z9 000 ti 



Table 5.--Conti nued 
I Slate Creek (local i t y  36) 



Table 5.--Continued 
Slate Creek (locality 37) 

I 2105 N t~ > '3 eao 20 ~ S O C ~ O  1.4 
1 



Tab1 e 5 .--Continued 
Porcupi nr Creek (I ocal i t y  38) 



Table 5.--Continued 
Twel vemf 1 e Creek (1 ocat i ty  39) 

S ~ P L E  C I, 
&.I- PPM FIB-PFM E-FFM EE-PPM , GI-PPM TH-F.FM .- 

-3 s 5 I. 5 .- 



Table 5.--Continued 
I Twelvemile Creek (local i ty 40) 



Table 5.--Continued 
Twel vemile Creek (local i t y  41) 



Table 5.--Continued 
Tramway Bar (1 ocal f t y  42) 



Table 5,--Continued 
Small ey Creek (1 ocal i t y  43) 

I 



Table 5.--Continued 
Davf s Creek (1 ocal i ty 44)  



Tab1 e $.--Continued 
Gold Bench Mine (locality 45) 

CU-FPM 
5 

100  

HG-FPM 
f F I S T  

>9 

ZF-PPM 
5 

>?, [l[lQ 



Table $.--Continued 
Prospect Creek (1 ocal i t y  46) 

C L - -  .> I, PPM 

9 - 
10 
10 
10 
1 0  
1 0  
1 0  


